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ABSTRACT 
 
The objectives of this study were to investigate the nutritional value and quality of 
the sorghum bread (kisra) supplemented with pumpkin seed kernels flour.  Proximate 
analysis of pumpkin seed kernels flour and production of Sudanese sorghum bread (kisra) 
supplemented with various ratios (5%, 10% and 15%) of pumpkin seed kernels flour were 
carried out. Energy values, contents of minerals and amino acids were determined for raw 
flour of pumpkin seed kernels, sorghum flour and their supplemented kisra product. The 
most significant (P≤0.05) effect of supplemented kisra was the increase in protein content 
from 10.6% for the control kisra to 12.6%, 14.7% and 16.5% for kisra supplemented with 
5%, 10% and 15% pumpkin seed kernels flour, respectively. The contents of crude fiber, 
ash, moisture and fat of the supplemented sorghum kisra were also increased, but the 
content of carbohydrate was decreased as a result of supplementation. The replacement of 
sorghum flour with different ratios of pumpkin seed kernels flour resulted in a concomitant 
increase in the energy value of the kisra produced. Minerals content significantly (P≤0.05) 
increased especially K from 17.07mg/100g in control kisra to 18.5, 19.6 and 20.4mg/100g, 
P from 206.1mg/100g in control kisra to 240.6, 253.6 and 266.8mg/100g and Mg from 
9.6mg/100g in control kisra to 11.6, 13.8 and 15.5mg/100g in kisra supplemented with 5%, 
10% and 15% pumpkin seed kernels flour, respectively. Amino acids content of kisra 
supplemented with 5%, 10% and 15% pumpkin seed kernels flour also increased especially 
lysine from 24.9mg/100g in control kisra to 55.5mg/100g, 58.7mg/100g and 64.1mg/100g 
protein and thrionine from 38.9mg/100g in control kisra to 56.2mg/100g, 80.9mg/100g and 
85.4mg/100g protein, respectively. The sensory evaluation revealed that the supplemented 
sorghum kisra was highly accepted by the panelists at 10% pumpkin seed kernels flour 
supplementation. The high amount of protein and minerals especially P, Mg, K and Fe as 
well as limiting amino acids lysine and thrionine reinforced the usefulness of pumpkin seed 
kernels flour for supplementation of sorghum flour. 
 
INTRODUCTION 
 
The present trend in population growth indicates that the protein gap may continue 
to increase in the future unless well-planned measures are taken to tackle the situation. 
Provision of adequate proteins of animal origin is difficult and expensive. An alternative for 
improving nutritional status of the people is to supplement the diet with plant proteins. 
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Attention, therefore, has to be directed to the nutritional evaluation of proteins from plant 
species (Deshpande 1992). 
 Sorghum bicolor (L.) Moench is an important cereal crop grown in the semi-arid 
tropics of Africa and Asia due to its drought tolerance. It is a staple food crop cultivated on 
a subsistence level by farmers in these areas for human consumption (Murty and Kumar, 
1995). World production of sorghum is about 57 million tons and ranks 5th after maize, 
rice, wheat and barley (FAO 2005). Sorghum is the most important cereal crop in Sudan; it 
occupies about 40%-48% of the total area used for the main field crops, and the average 
consumption is about 96% of the total production, which is about 3.31 million tons (FAO 
1996). Its protein content is higher than that of maize although its nutritional protein quality 
is lower (Dawling et al., 2002). Like other grains, sorghum protein is generally low in the 
essential amino acids such as lysine and therionine (Murty and Renard, 2001). 
 Pumpkin belongs to the genus Cucurbita of the family Cucurbitaceae. It includes 
squash and cucumbers which are grown throughout the tropical and subtropical countries. 
There are three common types of pumpkin worldwide; namely, Cucurbita pepo, Cucurbita 
maxima and Cucurbita moschata (lee et al., 2003). Pumpkin seeds are a natural source of 
beneficial constituents such as carbohydrates, amino acids and unsaturated fatty acids. They 
seeds are consumed directly for human consumption as snack food in many cultures 
throughout the world, and the seeds are especially popular in Arabian countries, after salting 
and roasting (Al-Khalifa, 1996). The pumpkin seed is a good source of potassium, 
phosphorus and magnesium; contains it moderately high amounts of Ca, Na, Mn, Fe, Zn and 
Cu and these elements make pumpkin seed valuable for food supplementation (Lazose, 
1986). Fluted pumpkin seed flour has been used as protein supplementation in a variety of 
local foods (Giami and Bekebain, 1992).  
 Kisra is the staple Sudanese diet. It is a morsel or piece of bread prepared from 
fermented sorghum flour (Suleiman et al., 2003). Two kinds of kisra can be described based 
on the method of spreading the dough during baking, “kisrat-kass” and “kisrat-gergriba”. In 
baking the former, the batter is transferred with kass and poured directly on the centre of the 
hot plate used for baking. The empty kass is then held by the edge in an upright position and 
the batter spread with the bottom of the gourd by moving the container in whirl pool motion 
in progressively widening circles until the whole batter has been flattened out into a rippled, 
circular sheet (Dirar 1993). This study aimed to improve the nutritional value and quality of 
sorghum kisra by supplementation with various ratios of pumpkin seed kernels flour.    
 
MATERIALS AND METHODS 
 
Materials 
Sudanese sorghum [Sorghum bicolor (L.) Moench] grains of then local cultivar 
Tabat were purchased from the local market in Wad- Medani; Gezira State, Sudan. Pumpkin 
seeds (Cucurbita spp.) were purchased from Omdurman market. All samples were carefully 
cleaned from dirt, dust, stones, chips, extraneous grains or grits and foreign matter, and then 
were milled into fine flour for further analysis.    
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Methods 
Preparation of sorghum flour: Sorghum grains of the cultivar Tabat were milled at the 
local grains market to fine flour using a Diamante Mill, model 500-mm (Denmark). The 
flour was transferred to the laboratory and stored at 25°C until used. 
  
Preparation of pumpkin seed kernels flour: The seeds were washed, sun-dried and 
decorticated manually by hand to remove the kernels. The whole kernels were ground to 
flour using blender (Braun 4250, Germany). The flours were bagged in polyethylene bag 
and stored at 5°C for further analysis. 
 
Preparation of the control and supplemented kisra: Control kisra bread was prepared 
from 100% sorghum flour (Tabat cultivar).   
- supplemented kisra bread was made by mixing 5%, 10% and 15% pumpkin seed 
kernels flour with 95%, 90% and 85% sorghum flour, respectively. 
- In the control sample, 1kg of sorghum flour was mixed with 2L water in around 
earthenware container (Khumara). Small amount of previously fermented dough was 
added to the mixture to act as a starter culture (about 5%). In the supplemented 
samples, 5%, 10% and 15% pumpkin seed kernels flour were used to supplement 
sorghum flour in such a way that the dough contained a total of 1kg of flours of 
sorghum and pumpkin seed kernels. Two liters of water and 5% of starter culture 
were then added. A blender was used to produce homogenous 1kg blends.  All the 
samples were allowed to ferment for 18hrs at 32°C (Suleiman et al., 2003). 
 
Baking of kisra 
The kisra sheets were baked traditionally as described by Dirar (1993). Baking of 
kisra was done on a hot electric plate (175±5°C). A small amount of fermented dough (85g) 
was spread on the hot plate into a thin sheet which was peeled off the plate after 12sec 
baking. The produced kisra sheets were stacked one over the other and were ready for 
further analysis. 
 
Proximate Composition: The proximate analysis of flours of pumpkin seed kernels and 
sorghum grains, control sorghum kisra and sorghum kisra supplemented with various ratios 
of pumpkin seed kernels flour were conducted for the contents of moisture, crude fat, crude 
protein, ash and fiber according to the AOAC (2001) and AACC (2000) methods. Moisture 
content was determined using hot air oven at 130°C for 1hour (AOAC 2001) method. 
Protein content was calculated as %N × 6.25 by using the Kjeldahl method (AACC 2000). 
Crude fat test was carried out based on soxhlet extraction method using hexane (BP 60-
70°C) for 45 minutes (AOAC, 2001). The ash content was measured according to dry 
ashing procedure (AOAC, 2001). Dietary fiber was determined according to the procedure 
of (AACC, 2000). The carbohydrates content was calculated by difference. Energy values 
were determined by calculation according to Lawrence (1965) using, the following 
 4 
equation: Total caloric value (Kcal/100g) = (Protein content × 4) + (Fat content × 9) + 
(carbohydrate content × 4). All analyses were carried out in triplicate. 
 
Minerals content: Minerals of raw and processed samples were extracted according to 
Pearson's (1981) method. Fe, Na, K, Ca, P, Zn, Cu, and Mg were determined using atomic 
absorption spectrophotometer type AA-6800 Shimadzu.             
 
Amino acids profile: Amino acids content of all samples was measured on hydrolysates, 
using amino acid analyzer (Sykam- S7130) based on high performance liquid 
chromatography technique. Sample hydrolysates were prepared following the method of 
Moore and Stein (1963). 
 
Sensory evaluation: A panel of ten adult males and females was used to judge the quality 
of the different types of kisra supplemented with various ratios of pumpkin seed kernels 
flour, as well as the control kisra. Sensory evaluation was done on the same day that the 
kisra breads were prepared. The panelists were asked to evaluate each sample for texture, 
color, odor, taste, appearance and overall acceptability, using a 9 point hedonic scale from 1 
to 9 as follows: 1= Extremely bad; 2= Very bad; 3= Bad; 4= Fairly bad; 5= Satisfactory; 6= 
Fairly good; 7= Good; 8 = Very good; 9= Excellent, as described by Iwe (2002). The order 
of presentation of the various samples was randomized and given codes before being tested 
by the panelists. During sensory evaluation, panelists were instructed to drink water or rinse 
their mouths to clear the palate after each evaluation. The surrounding conditions were kept 
the same all through the panel test; scoring test was used.  
 
Statistical analysis: The data, as values, were subjected to Duncan multiple range test, 
according to the procedures described by Gomez and Gomez (1984), using a completely 
randomized design. Software of the Statistical Analysis Systems (SAS 2004) was used to 
analyze the data. 
 
RESULTS AND DISCUSSION 
 
Chemical composition and energy contents of sorghum cultivar and pumpkin seed 
kernels flour 
 The results of the chemical composition of sorghum cultivar (Tabat) and pumpkin 
(Cucurbita spp.) seed kernels flour are presented in Table 1. The results showed that the 
contents of ash, protein and fat of the pumpkin seed kernels flour are higher than those of 
the sorghum flour, while the contents of the fiber and carbohydrates are lower. The moisture 
content of sorghum cultivar and pumpkin seed kernels flours were comparable. Pumpkin 
seed kernels flour provided higher energy than sorghum flour due to its high oil content. 
 The low moisture content of pumpkin seed kernels flour (5.1%) is advantageous in 
terms of the shelf life of the seeds. The result is similar to that reported by Kamel et al. 
(1982), but lower than 6.03% and 6.27% reported by El-Gharabawi (1977) and Alfawaz 
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(2004), respectively. The variation in moisture content could be attributed to the 
environmental conditions. The ash content of pumpkin seed kernels flour was 4.13%. The 
data are similar to that reported by Kamel (1982) and lower than the values 5.14% and 
5.32% reported by Alfawaz (2004) and Ahmed (1985), respectively, and higher than 3.85% 
obtained by Ahmed (1985) for  the flour of white pumpkin seeds. This difference may be 
due to variation between varieties. Generally, the end products made from the low ash 
sample were brighter and more uniform in color than those made from high ash content 
(Eltayeb 2005). The crude protein content of pumpkin seed kernels flour (25.40%) was 
lower than 45.9% and 34% reported by Giami et al. (2005) and Kamel (1982), respectively. 
This difference may be due to genetic difference between seeds and growing location of the 
cultivars. On the other hand, the value obtained is in good agreement with the value 
obtained for the full fat pumpkin seeds (25.5%) reported by Kim et al. (1978). The fat 
content (43.7%) was similar to the value (43.69%) obtained by Alfawaz (2004) for pumpkin 
seed kernels flour, and higher than the values of 38.65% and 41.56% obtained by El-
Gharabawi (1977) and Ahmed (1985), respectively. The crude fiber content (2.13%) was 
similar to the value (2.13%) obtained by Alfawaz (2004), but lower than the value (3.74%) 
reported by Kamel (1982). The carbohydrate content (19.5%) was higher than that (14.89% 
and 9.82%) obtained by El-Gharabawi (1977) and Alfawaz (2004), respectively. The energy 
value (572.9 Kcal/100g) was more than that reported by Hamed (2006). 
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Table 1. Chemical composition (%) and Energy values (Kcal/100g) of sorghum cultivar 
(Tabat) and pumpkin seed kernels flour    
Components (%) P0 T0 L.S.D0.05 
Moisture 5.1
 a
 6.5
 a
 1.7389 
Ash 4.13
 a
 1.5
 b
 0.2361 
Crude protein 25.40
 a
 10.0
 b
 0.0143 
Fat 43.7
 a
 3.34
 b
 0.0379 
Crude fiber 2.13
 b
 2.23
 a
 0.0287 
Carbohydrates 19.5
 b
 76.4
 a
 1.7121 
Energy values 572.9
 a
 375.66
 b
 7.1698 
Means are of triplicate samples. Means bearing different superscript letter (s) in each row is 
significantly different (P≤0.05). 
T0: Tabat flour. 
P0: Pumpkin seed kernels flour. 
L.S.D: least significant difference. 
 
 The sorghum (Tabat cultivar) contents of moisture and fat (6.5% and 3.34%) were 
lower than the values (9.8%, 3.90%) and (12%, 3.7%) reported by Mustafa (2002) and 
Leung et al. (1972). The content of crude protein (10.0%) is in agreement with the value 
determined by Mustafa (2002) but more than that (7.5%) reported by Idris (2004). The ash 
content (1.5%) is within the range of 1.3-1.9% reported by Yousif and Magboul (1972) for 
fifteen sorghum cultivars grown in Sudan but it was higher than that (1.2%) reported by 
Badi (2004). The crude fiber content (2.23%) was less than the one reported by Idris (2004), 
but within the range of 1.19-5.23% reported by FAO (1995). The carbohydrates content 
(76.4%) was less than that (80.7%) reported by Idris (2004), but higher than the values 
(72.25% and 72.7%) determined by Mustafa (2002) and Leung et al. (1972). However, the 
energy value (375.66 Kcal/100g) was less than that reported by Idris (2004) for the same 
cultivar. 
 
Minerals content of sorghum cultivar and pumpkin seed kernels flour 
 Table 2 shows the minerals content of flours of sorghum (Tabat cultivar) and 
pumpkin seed kernels. The data obtained for Tabat cultivar showed that, among major 
minerals studied, K and P were the major constituents (16.00 and 283.27 mg/100g) followed 
by Mg and Ca (9.57 and 9.34 mg/100g), while Na was the least constituent (6.18 mg/100g). 
The data obtained for trace minerals studied showed that Fe (4.6 mg/100g) was the major 
mineral constituent while Zn (0.02 mg/100g) was the least constituent, and no Cu was 
detected. 
 Pumpkin seed kernels contained moderate concentrations of minerals. Although only 
fair amounts of Cu and Zn were present, pumpkin seed kernels were good sources of some 
other minerals, especially P, K and Mg. As shown in Table 2, the Na, Ca, P, K, Mg, Fe, Cu 
and Zn contents for pumpkin seed kernels flour were 66.53, 139.7, 915.67, 752.67, 349.5, 
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13.64, 0.31 and 1.04 mg/100g, respectively. These results are in good agreement with those 
reported by Lazos (1986) and El-Adawy and Taha (2001) for pumpkin seeds. 
 
Amino Acids content (mg/100g protein) of sorghum and pumpkin seed kernels flour 
 Glutamic acid, alanine, proline and arginine were the major amino acids in protein of 
Tabat sorghum cultivar (Table 3). Relative to the FAO reference protein pattern (FAO/ 
WHO 1975), the limiting amino acids were methionine and lysine. In general, the results 
agree with Mohamed et al. (2010) for Tabat cultivar, Dendy (1995), Rooney and Serna- 
Saldivar (1999) in some other sorghum grains cultivars.  
 The data on amino acids profile of the pumpkin seed kernel proteins are presented in 
Table 3. Cystine and methionine showed the lowest values (155.66 and 388.16 mg/100g of 
protein). Like other oil seed proteins, pumpkin seed kernel proteins were also rich in 
glutamic acid (2619.67 mg/100g) and aspartic acid (1418.19 mg/100g of protein). Besides 
these amino acids, Arginine was also present in a high concentration (4045.15 mg/100g). 
El-Adawy and Taha (2001) also reported the abundance of these amino acids in pumpkin 
seed flour. Nwokolo and Sim (1987) reported that pumpkin seed kernel flour is superior to 
soybean in its content of all amino acids except lysine, which is in agreement with this 
finding. On the other hand, pumpkin seed kernels flour contained high concentration of 
lysine (893.18 mg/100g of protein) than Tabat flour (38.79 mg/100g protein). The high 
concentration and the wide spectrum of the amino acids detected in the seed kernels make 
them suitable for fortification of foods. 
 
 
Table 2. Minerals content of sorghum cultivar and pumpkin seed kernels flour 
Minerals P0 T0 L.S.D. 0.05 
Na  66.53
 a
 6.18
 b
 2.4772 
Ca 139.7
 a
 9.34
 b
 0.3637 
P 915.67
 a
 283.27
b
 101.77 
K 752.67
 a
 16.00
b
 2.3082 
Mg 349.5
 a
 9.57
 b
 2.725 
Fe 13.64
 a
 4.6
 b
 0.193 
Cu 0.31
a
 0.00
 b
 0.1004 
Zn 1.04
 a
 0.02
 b
 0.0266 
Means are of triplicate samples. Mean Values having different superscript letter (s) in each 
row differ significantly (P≤0.05). 
T0: Tabat flour 
 P0: Pumpkin seed kernels flour 
 L.S.D.: least significant difference 
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Table 3. Amino acids content of    sorghum and pumpkin seed kernels flour 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Values are means of duplicate samples. Means bearing different superscript letter(s) in each 
row are significantly different (P≤0.05). 
     T0: Tabat flour 
     P0: Pumpkin seed kernels flour 
     L.S.D.: least significant difference 
 
 
Effect of pumpkin seed kernels flour supplementation on chemical composition and 
Energy values of produced sorghum bread (Kisra) 
 As shown in Table 4, the moisture content of kisra (control) processed from Tabat flour and 
supplemented kisra with 5%, 10% and 15% Pumpkin seed kernels flour were 5.01%, 5.04%, 5.2 and 
5.3%, respectively. There were no significant differences between the processed Tabat flour (control 
kisra) and kisra supplemented with various ratios of pumpkin seed kernels flour. (Table 4). 
However,. these were significant (P≤0.05) differences in ash content between the processed Tabat 
kisra (control) and kisra supplemented with 5%, 10% and 15% pumpkin seed kernels flour. 
 The ash contents increased with the increase of pumpkin seed kernels flour from 
2.61% in control kisra to 2.71%, 2.83% and 3.24% in kisra supplemented with 5%, 10% and 
15%, respectively.  The most significant effect of pumpkin seed kernels flour 
supplementation is the increase in protein content from 10.6% to 12.6%, 14.7% and 16.5%. 
Amino acids 
Samples 
L.S.D. 0.05 T0 P0 
Aspartic acid 131.08
b
 1418.19
a
 11.766 
Therionine 98.76
b
 587.11
a
 19.002 
Serine 88.49
b
 453.10
a
 23.83 
Glutamic acid 432.66
b
 2619.67
a
 6.0418 
Glycine 51.23
b
 1209.92
a
 9.1548 
Alanine 183.46
b
 1500.96
a
 11.397 
Valine 107.46
b
 1561.38
a
 6.3785 
Methionine 7.68
b
 388.16
a
 0.2287 
Isoleucine 127.31
b
 1166.62
a
 31.708 
Leucine 50.71
b
 1935.29
a
 12.649 
Tyrosine 16.76
b
 741.17
a
 6.423 
Phenylalanine 20.81
b
 1232.63
a
 19.116 
Histidine 23.51
b
 549.87
a
 12.014 
Lysine 38.79
b
 893.18
a
 8.583 
Arginine 172.26
b
 4045.15
a
 6.4103 
Proline 173.00
b
 914.28
a
 6.3595 
Cystine 23.40
b
 155.66
a
 4.7807 
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In this respect, Dhiman et al. (2009) demonstrated that pumpkin seeds flour was used as a 
protein supplement in bread.  On the other hand, the values of protein obtained in this study 
were higher than 12.52% of a weaning food formulated from un-germinated sorghum and 
steam cooked cowpea reported by Elemo et al. (2011). 
 Significant (P≤0.05) differences were obtained in fat content between the processed 
Tabat kisra (control) and kisra supplemented with 5%, 10% and 15% pumpkin seed kernels 
flour. The fat contents were increased from 3.75 to 3.87, 4.43 and 5.1%. The fat content 
increased with the increase of pumpkin seed kernels flour. 
 
 
 
Table 4. Effect of pumpkin seed kernels flour supplementation on chemical composition 
(%) and energy (Kcal/100g) values of kisra 
Components(%) T0 T1 T2 T3 L.S.D0.05 
Moisture 5.01
a
 5.04
a
 5.2
a
 5.3
a
 0.4371 
Ash 2.61
d 
 2.71
c
 2.83
b
 3.24
a
 0.0346 
Protein 10.6
d
 12.6
c
 14.7
b
 16.5
a
 0.5094 
Fat 3.75
c
 3.87
c
 4.43
b
 5.1
a
 0.4578 
Fiber 2.27
c
 2.40
bc
 2.46
b
 2.76
a
 0.1519 
Carbohydrates 75.76
a
 73.38
b
 70.38
c
 67.39
d
 0.7415 
Energy values 379.1
ab
 378.7
b
 380.00
ab
 381.5
a
 3.4732 
Means are of triplicate samples. Mean values having different superscript letter(s) in each 
row differ significantly (P≤0.05). 
T0: Tabat kisra control 
T1: Tabat kisra supplemented with 5% pumpkin seed kernels flour 
T2: Tabat kisra supplemented with 10% pumpkin seed kernels flour 
T3: Tabat kisra supplemented with 15% pumpkin seed kernels flour 
 
 
 
 The crude fiber contents were 2.27%, 2.40%, 2.46% and 2.76%, with significant 
(P≤0.05) differences between control kisra and supplemented kisra where crude fiber 
content increased with supplementation. 
 The carbohydrates content of control sample (75.76%) wass higher than the contents 
of supplemented sorghum kisra (73.38%, 70.38% and 67.39%), respectively. The results 
indicated that the decrease in carbohydrates content was due to the additional increase of 
pumpkin seed kernels flour which contains high protein and less carbohydrates. 
 As shown in Table 4 there were no significant differences in energy values between 
control kisra and kisra supplemented with 10% pumpkin seed kernels flour. The energy 
values were 379.1, 378.7, 380.00 and 381.5 Kcal/100g. The increase in energy value with 
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increasing addition of pumpkin seed kernels flour may be due to the increase in its fat 
content. 
 
Effect of pumpkin seed kernels flour supplementation on minerals content of kisra  
All minerals showed respective increase when kisra was supplemented with different 
ratios of pumpkin seed kernels flour (Table 5). 
 
Effect of pumpkin seed kernels flour supplementation on the amino Acids content of 
kisra 
Table 6 shows the effect of pumpkin seed kernels flour supplementation on the 
amino acids content (mg/100g) of kisra supplemented with various ratios of pumpkin seed 
kernels flour. Proline, leucine, alanine, glutamic acid, valine, Isoleucine, phenylalanine, 
aspartic acid and arginine contents were in a descending order in control kisra and kisra 
supplemented with various ratios of pumpkin seed kernels flour. For the supplemented 
samples of kisra, the levels of amino acids content in T1 (based on 12.6% protein content), 
T2 (based on 14.7% protein content) and T3 (based on 16.5% protein content) was 
significantly (P≤0.05) increased compared to the control kisra. The increment in amino 
acids content in supplemented kisra is due to the high protein content of pumpkin seed 
kernels flour and supplementation. The addition of 5%, 10% and 15% of pumpkin seed 
kernels flour raised the lysine content from 24.9mg/100g protein (in control kisra) to 5.5, 
58.7 and 64.1mg/100g protein in 5%, 10% and 15% supplemented kisra, respectively. 
Lysine represents the limiting amino acid in cereals, the second is thrionine which was also 
increased after supplementation with 5%, 10% and 15% pumpkin seed kernels flour from 
38.9mg/100g protein (in control kisra) to 56.2, 80.9 and 85.4mg/100g protein. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 5. Effect of pumpkin seed kernels flour supplementation on minerals content of kisra 
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Components 
(%) 
T0 T1 T2 T3 L.S.D. 0.05 
Na 6.9
d
 10.3
c
 13.7
b
 16.8
a
 0.6626 
Ca 24.5
b
 33.1
a
 34.7
a
 33.3
a
 2.3089 
P 206.1
d
 240.6
c
 253.6
b
 266.8
a
 0.00 
K 17.07
d
 18.5
c
 19.6
b
 20.4
a
 0.2234 
Mg 9.6
d
 11.6
c
 13.8
b
 15.5
a
 0.5532 
Fe 5.50
d
 8.6
c
 9.7
b
 10.1
a
 0.00021 
Cu 0.00
c
 0.00
c
 0.01
b
 0.02
a
 0.002 
Zn  0.020
d
 0.023
c
 0.33
b
 0.038
a
 0.0013 
 
Means are of triplicate samples. Mean values having different superscript letter in each 
column differ significantly (P≤0.05). 
T0: Tabat control 
T1: Tabat supplemented with 5% pumpkin seed kernels flour 
T2: Tabat supplemented with 10% pumpkin seed kernels flour 
T3: Tabat supplemented with 15% pumpkin seed kernels flour 
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Table 6. Effect of pumpkin seed kernels flour supplementation on the amino acids content of kisra 
 
 
 
Values are means of duplicate samples. Means bearing different superscript letter(s) in each column are significantly different (P≤0.05). 
T0: Tabat kisra control 
T1: Tabat kisra supplemented with 5% pumpkin seed kernels flour 
T2: Tabat kisra supplemented with 10% pumpkin seed kernels flour             
T3: Tabat kisra supplemented with 15% pumpkin seed kernels flour 
 
 
 
Samples 
Amino acids content (mg/100g) 
Asp. Ther. Ser. Glut. Gly. Ala. Val. Meth. Isoleu. Leu. Tyro. Phy. Hist. Lys. Arg. Prol. Cyst. 
T0 114.4
d
 38.9
d
 15.9
c
 271.8
c
 22.3
c
 456.7
d
 284.8
d
 26.9
c
 207.2
c
 419.3
d
 24.7
b
 119.9
d
 36.8
c
 24.9
b
 127.4
d
 662.7
d
 31.7
b
 
T1 157.5
c
 56.2
c
 26.5
b
 473.5
b
 50.4
b
 497.8
c
 298.8
c
 39.7
b
 217.1
c
 508.6
c
 26.3
b
 161.8
c
 50.4
b
 55.5
a
 143.9
c
 699.4
c
 35.9
b
 
T2 224.2
b
 80.9
b
 36.0
a
 590.6
a
 60.7
a
 584.9
b
 404.7
b
 58.7
a
 285.2
b
 617.1
b
 43.8
a
 220.2
b
 66.6
a
 58.7
a
 307.0
b
 723.7
b
 36.5
b
 
T3 232.5
a
 85.4
a
 39.8
a
 595.5
a
 64.00
a
 603.3
a
 446.1
a
 60.3
a
 321.3
a
 658.2
a
 46.4
a
 254.1
a
 70.6
a
 64.1
a
 376.7
a
 724.9
a
 54.5
a
 
L.S.D 
0.05 
4.4999 3.3755 4.5007 11.96 5.6269 9.0013 6.751 6.4961 20.899 16.018 11.837 0.00 12.912 19.532 10.635 1.1252 6.751 
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Effect of pumpkin seed kernels flour supplementation on sensory evaluation of  kisra 
 The effect of pumpkin seed kernels flour supplementation on sensory evaluation of 
kisra is presented in Table 7. The results showed significant (P≤0.05) differences between 
the control sorghum kisra and kisra supplemented with various ratios of pumpkin seed 
kernels flour in all sensory evaluatioation parameters (texture, color, odor, taste, appearance 
and overall acceptability). The results also showed that there were no significant differences 
in texture and color between the control sorghum kisra and kisra supplemented with 5% and 
10% pumpkin seed kernels flour.  There were also no significant differences in taste and 
overall acceptability between the control sorghum kisra and kisra supplemented with 10% 
pumpkin seed kernels flour. In terms of overall acceptability, 5% and 15% pumpkin seed 
kernels flour supplementation was less acceptable by the panelists than 10% pumpkin seed 
kernels flour supplementation which was rated by the panelists as good as control sorghum 
bread kisra. However, the sensory evaluation revealed that the supplemented sorghum kisra 
was accepted by the panelists at 10% pumpkin seed kernels flour supplementation  
@@@@@@ 
Table 7. Effect of pumpkin seed kernels flour supplementation on sensory evaluation of 
kisra 
 
   Samples 
Sensory evaluation parameters and scores 
Texture Color Odor Taste Appearance Overall 
acceptability 
 8.1
 a
 8.1
 a
 8.0
 a
 7.9
 a
 8.0
 a
 8.5
 a
 
T0 7.6
 a
 7.6
 a
 7.0
 b
 6.6
 b
 7.0
 b
 7.6
 b
 
T1 7.9
 a
 7.6
 a
 7.5
 a b
 7.6
 a
 7.7
 a b
 8.3
 a
 
T2 4.3
 b
 4.1
 b
 4.5
 c
 4.4
 c
 4.1
 c
 4.1
 c
 
T3 0.8574 0.7492 0.7064 0.6237 0.7917 0.6554 
L.S.D 0.05       
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CONCLUSIONS 
 
1. The addition of pumpkin seed kernels flour, with different ratios, to increases the 
contents of protein, ash, fat, fiber, energy value and minerals of sorghum flour. 
2. The most significant effect of supplementation on kisra is the increase in protein 
content. 
3. Kisra with 10% pumpkin seed kernels flour supplementation is as good as control 
sorghum bread kisra.  
4. The high amount of protein and minerals, especially P, Mg, K and Fe as well as 
limiting amino acids lysine and thrionine, reinforced the usefulness of pumpkin 
seed kernels flour for supplementation of sorghum flour.                                                 
5. Due to the high protein content of the pumpkin seed kernels flour, coupled with a 
fairly high concentration and distribution of the amino acids, pumpkin seed kernels 
flour is recommended to be used for fortification of kisra bread. 
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